Role of arginine 115 in fatty acid activation and formaldehyde dehydrogenase activity of human class III alcohol dehydrogenase.
Modification of class III alcohol dehydrogenase (chi chi-ADH) with phenylglyoxal eliminates fatty acid activation by pentanoate and octanoate and concomitantly increases specific activity toward ethanol and 3-methylcrotyl alcohol 2-3-fold. In contrast, chemical modification decreases activity toward S-(hydroxymethyl)glutathione (FDH activity) and 12-hydroxydodecanoic acid by increasing Km, pointing to a role for arginine in binding anionic substrates. Modification with [7-14C]phenylglyoxal indicates that only one arginine residue per subunit is modified. Sequence analysis of tryptic peptides indicates that Arg-115 is modified. Site-directed mutation of this residue to alanine eliminates both fatty acid activation and FDH activity, thus confirming the identity of the modified residue and its function. These results account in part for the unique specificity of chi chi-ADH relative to other human ADH isozymes.